SI Appendix. Material and Methods.
Model-free analysis of NMR relaxation data.
Residue-specific 15 N R1, R2 relaxation rate constants and 1 H-15 N NOE data were fitted using a modelfree analysis (1) adapted to intrinsically disordered proteins that lack an overall tumbling correlation time. Therefore, for the parametrization of the spectral density we replace the overall tumbling correlation time  by a residue-specific correlation time  , otherwise the expression for the spectral density stays unchanged compared to the original model-free analysis, we obtain:
(ω) = and well-known formulas, described e.g. in (2) . The local residue-specific correlation time,  , was fitted to the ratio of R1/ R2 using a simplified spectral density expression, (ω) = 2 5 2 1+( ) 2 , as 15 N R1 and R2 are essentially independent of  . Using that expression, R1/ R2 , becomes independent of 2 (3). Experimental data were fitted using a grid-based approach with  2 -minimization. For the grid, various ratios of R1/ R2, were calculated for  between 100 ps and 10 ns, in steps of 50 ps. The best-fit  correlation times are shown in Fig. S2 A. Next, the order parameter 2 (Fig. S2 B) and fast correlation time  were fitted to the experimental 15 N R1, R2 relaxation rate constants and 1 H-15 N NOE data using a parameter range for  between 10 and 100 ps in steps of 1 ps and a parameter range of 2 between 0.01 and 1 in steps of 0.01, and keeping  fixed, with the value determined from R1/ R2 . Although  was used as a free parameter, the minimization always resulted in the lowest possible value for  , here 10 ps.
Errors of the fitted S 2 ,  and were derived by drawing randomly R1 , R2 relaxation rate constants and 1 H-15 N NOE data from a Gaussian distribution centered around the measured experimental value and with a standard deviation equal to the experimental error. These random seeds were used as input values for the fit of S 2 ,  and , respectively, as described above. This was repeated n = 1000 times, generating a distribution of the fitted values above, the standard deviation of this distribution was taken as the error on S 2 ,  and , respectively. To assess the accuracy of the fit, 15 N R1, R2 relaxation rate constants and
NMR paramagnetic relaxation enhancement (PRE) experiments of syb-2 (1-96).
A paramagnetic (1-Oxyl-2,2,5,5-tetramethyl-∆3-pyrroline-3-methyl) Methanethiosulfonate (MTSL, Toronto Research Chemicals, Canada) spin-label was covalently attached to three different single-site cysteine mutants of syb-2 (1-96), C1, S79C and K91C. Proximity of the paramagnetic spin-label will lead to reduced spectral intensities, Ipara, due to increased paramagnetic relaxation that scales with 1/r 6 , where r is the distance between paramagnetic spin-label and the residue of interest. Spectral intensities are compared to those of a diamagnetic reference sample, Idia, which is the same sample but the paramagnetic effect of MTSL is quenched by addition of a 10-fold excess of ascorbic acid. The residuespecific normalized ratios of Ipara / Idia for the different mutants are shown in Fig. 3 . An Ipara/Idia ratio close to 1 indicates that the residue of interest and the site of the paramagnetic spin-label remain far apart from each other; while a small PRE value ( < 0.5) indicates that the residue is in proximity or transiently samples the proximity of the residue with the spin-label. Spectral intensities were measured using a two-dimensional 1 H-15 N HSQC experiment. Spectral dimensions were  1 ( 15 ) ×  2 ( 1 ) = 26.81 ppm × 15.02 ppm, the acquisition time was 92 ms in the  1 ( 15 ) and 85 ms in the  2 ( 1 ) dimension. For the 138 µM 15 N cys-1 syb-2 (1-96) mutant, spectra were recorded with NS=8 transients for each increment, resulting in a total experimental time of 1h. For the 50 µM S79C mutant and the 70 µM K91C mutant, the number of transients was increased to NS=64 to (partially) compensate for the lower concentration, resulting in a total experimental time of 8h. Reference intensities for a diamagnetic sample were obtained by recording the same spectra on the same sample, but after addition of a 10-fold molar excess of ascorbic acid to quench the paramagnetic spin label. The residue-specific normalized intensity ratios of the paramagnetic and the diamagnetic reference sample, Ipara/Idia, of the respective MTSL spin-labeled cys mutants are shown in Fig 
Model-free analysis of NMR relaxation data.
The model-free approach was originally developed for globular proteins and assumes an overall tumbling correlation time of the globular protein (1) . The concept of a globular overall tumbling correlation time does not apply to an intrinsically disordered protein because of the lack of a globular structure and a single rotational correlation time. For the few cases in the literature, where the modelfree approach has been applied to an intrinsically disordered region, e. g. the Basic Leucine Zipper of GCN4 (4, 5), the protein of interest comprised both a folded and unfolded domain. In that case, an overall tumbling correlation was determined for the folded domain and assumed to be the same when performing the model-free analysis for the intrinsically disordered region. In the case of syb-2 this approach cannot be taken, as monomeric syb-2 (1-96) is intrinsically disordered and lack a wellstructured and folded domain.
Nevertheless, to characterize the internal dynamics residue-specifically by and amplitude of motion and local correlation time, we replaced the overall tumbling correlation time  by a residue-specific local correlation time  , but kept the expression for the spectral density otherwise unchanged compared to the original model-free analysis. The residue-specific local correlation time,  , was fitted to the ratio of R1/R2. Second the residue-specific order parameter, 2 , describing the amplitudes of motion and a fast internal correlation time,  , were fitted to the experimental 15 N R1, R2 relaxation rate constants and 1 H-15 N NOE data. Results for  and 2 are shown in Fig. S2 . Details of the fitting procedure are described in the SI Materials and Methods section. Also, the fast internal correlation time,  , was fitted. However, the fit always arrived at the lowest possible value for  , here 10 ps. We also fitted the data with a minimum value of 1ps for  , yielding however very similar results as shown in Fig. S2 . To assess the quality and accuracy of the fit, 15 N R1, R2 relaxation rate constants and 1 H-15 N NOE were back-calculated, using the fitted S 2 ,  and as input for spectral density function, and compared to experimental input values ( Fig. S3 ). To probe the presence of transient and long-range contacts in soluble syb-2 (1-96), we performed NMR paramagnetic relaxation enhancement (PRE) measurements (6) . A paramagnetic (1-Oxyl-2,2,5,5tetramethyl-∆3-pyrroline-3-methyl) Methanethiosulfonate (MTSL, Toronto Research Chemicals, Canada) spin-label was covalently attached to three different single-site cysteine mutants of syb-2 (1-96), C1, S79C and K91C. Proximity of the paramagnetic spin-label will lead to reduced spectral intensities, Ipara, due to increased paramagnetic relaxation that scales with 1/r 6 , where r is the distance between paramagnetic spin-label and the residue of interest. Spectral intensities are compared to those of a diamagnetic reference sample, Idia, which is the same sample but the paramagnetic effect of MTSL is quenched by addition of a 10-fold excess of ascorbic acid. The residue-specific normalized ratios of Ipara/Idia for the different mutants are shown in Fig. 3 . An Ipara/Idia ratio close to 1 indicates that the residue of interest and the site of the paramagnetic spin-label remain far apart from each other; while a small PRE value ( < 0.5) indicates that the residue is in proximity or transiently samples the proximity of the residue with the spin-label. Fig. 3A shows the residue-specific Ipara/Idia ratios for syb-2 (1-96), with the paramagnetic spin-label attached to the N-terminus at position Cys1. As expected, N-terminal residues S2-A11, which lie in the vicinity of the spin-label, show reduced intensities (this serves as an internal control). Further, we observe a slight reduction for the N-terminus of the SNARE motif (residues around R30) as well as for the C-terminus of the soluble syb-2 (1-96) construct but otherwise little interaction.
In contrast, the mutants with the spin-label attached at the C-terminal SNARE motif (S79C, Fig. 3B 
Lipid binding conserves transient proximity between C-terminal SNARE motif and LD and promotes transient proximity of the very N-terminus and the SNARE motif.
To investigate, whether lipid binding induces a long-range structural change in syb-2 (1-96), we recorded NMR PRE data for the same mutants as described above, but now in the presence of lipids ( Fig. S5) . As the reference sample is the same sample, but quenched with ascorbic acid, a reduction of Ipara/Idia indicates proximity between the paramagnetic spin-label and the residue of interest. Any substantial change compared to the Ipara/Idia profile for the mutant in solution (Fig. S4 ) points to a structural re-arrangement in the presence of lipids. (Note, that this is different from the normalized intensities, Ilipid/Isolution shown in Fig. 3 , where reduced intensities indicated the presence of an invisible lipid bound conformation.) For the Cys1 mutant, Ipara/Idia ratios are strongly reduced for the visible part of the SNARE motif (Fig. S5A ). This indicates, that for the lipid bound conformation, the syb-2 Nterminus is transiently sampling the proximity of the N-terminal SNARE motif as well as that of the zero-layer and beyond. Beyond the C-terminus of the SNARE motif (A74) onwards we cannot obtain any information as that part of syb-2 (1-96) is fully lipid bound and therefore invisible. S79C in contrast shows a relatively flat profile and higher ratios in the presence of lipids (Fig. S5B ), apart from a slight reduction at the N-terminal SNARE motif. For K91C the same reduction for the N-terminus of the SNARE motif is observed as well as strongly reduced intensities for the visible part of the C-terminal SNARE motif (Fig. S5C) . The N-terminal SNARE motif up to the zero-layer show however little reduction and therefore little proximity to the LD. The data for S79C and K91C consistently indicate that the N-terminal SNARE motif (apart from the very N-terminus) shows little interaction with the Cterminal SNARE motif, while the transient proximity between LD and C-terminal SNARE motif, observed already in solution ( Fig. S4B and C) is conserved also for the lipid bound conformation. (F) Calculated observed rates (kobs), in red, versus similar results in the absence of Ca 2+ . Due to the low signal/noise ratio, kobs values showed a high scatter, making a calculation of kon and koff not reliable. Fig. S10. Stopped-flow experiments for unlabeled  syb-2 (1-96) . Time course traces of the stopped-flow experiment, same as shown in Fig. 6 , but now using unlabeled syb-2. We monitored the increase of the Trp fluorescence using a 335 nm cut-off filter and 280 nm excitation wavelength. No increase of the Trp fluorescence was observed, indicating that the LD is attaching to the membrane rather than penetrating it.
Comparison of different lipid environments.
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